Abstract -Polymers containing mesogenic groups in side and main chains of macromolecules represent liquid crystalline (LC) polymers as a special class of polymeric materials. Peculiarities of electrooptical behaviour of side-chain polymers as ferroelectric materials and opticallyrecording media as well as the future of LC engineering plastics based on main-chain polymers are discussed.
INTRODUCTION
One of the salient features of polymer science today is the rise and establishment of a new area for this branch of chemistry and physics -synthesis, structure and properties of so-called mesophase polymers.
and up to three-dimensionally ordered crystalline polymers. These are liquid crystalline polymers having mesogenic groups in the main or side chains, mesophase polymers without mesogenes, condis-crystals and condis-mesophase polymers, para-crystals and so on. Liquid crystalline polymers have become very popular since 1970's when it was found that they can generate new types of high-modulus, hightenacity aromatic fibers and serve as matrices for optoelectronic applications.
contributions from many researchers in different countries should be given due credit. Table 1 shows some milestones in the history of this branch of science.
More than one thousand liquid crystalline polymers have been synthesized and every month 5-1 0 new mesophase polymers are described in the literature. Over 15 monographs have been published and approximately 10 international and national conferences and symposia are being held every year where this branch of polymer science is intensively discussed. No less than 60 chemical and physical laboratories all over the world are studying various aspects of chemistry, structure, properties and applications of mesophase polymers.
All this shows that LC or mesophase state in polymers is a stable physical state of matter which, is very widespread in polymer materials. Now these ideas are entering into the textbooks although even fifteen years ago practically nobody could predict such rapid development of this part of chemistry and physics of macromolecules. Two main features are typical for mesophase polymers:
--the combination of properties typical for low molar mass LC and mesophases (optical properties, This class of polymers embraces everything from completely amorphous glassy or elastic materials To build this new area of fundamental polymer science and its applied variations, valuable sensitivity to the external electrical field) with engineering and foremost of all mechanical properties of polymer materials -plastics, films and fibers.
glass point.
--the possibility to fix and to freeze any LC structure and texture by cooling the material below
In this lecture an attempt will be made to illustrate what mesophase polymers can bring to the fundamental polymer science, to the solid state physics, to the modern technology and processing of polymers and finally for consumers. Illustrations will be taken mainly from the experimental results obtained in our groups at the Institute of Petrochemical Synthesis and in the University of Moscow.
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THERMOTROPIC SIDE-CHAIN LIQUID CRYSTALLINE (LC) POLYMERS
I would like to start with cholesteric thermotropic polymers which have been described more than 10 years ago and now are widely studied in They virtually have no effect, either on the order parameter or on clearing temperature. At the same time the spatial distribution of coils is completely responsible for the orientational behaviour of the LC network.
When the temperature is raised above that of clearing the LC structure disappears and the PMR spectra of the sample coincide with those of the polymer in the isotropic melt. But a complete isotropic state can't be achieved as the anisotropic coil conformation is cross-linked by irradiation. As a result of it on cooling below clearing temperature the oriented LC structure with orientation prefixed by the network and coinciding with the field applied before the irradiation is realized irrespective of any external influences.
On the contrary to the classical organic low molar mass liquid crystals side-cpaip-LC_~olnmers are able to keep their structure when being cooled below glass-point transition. This permits to prepare solid state devices (gratings) and fix in the frozen state any desirable structure and morphology of LC polymer which is manifested in the elastic state or in the melt.
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ENGINEERING MATERIALS BASED O N MAIN-CHAIN LC POLYMERS
The forming of thermostable super high-modulus and super hightenacity aramide fibres from LC solutions was the only single example for the practical application of the LC state up to 1480L (Table 2) . Excellent ability to orientationof LC systems and the domain character of flow lead to unusual morphology of bulky materials (Fig. 8 ) (ref. 2 5 , 2 6 ) . Polyfibrillar structure as well as flat anisodiametric elements are seen. The latter can consist of fibrils and microfibrils. In this case the skin-core effect manifests itself when the fibrillieation of the skin is much higher than of the core (ref. 27).
The skin consists of highly oriented fibrillized external layer and slightly oriented sublayers. The schema of the hierarchy model is given in Fig. 9 according to E.Baer (ref. 26) . An interesting schema for the scale of levels of ordering in mesophase polymers was given by Wunderlich ( Fig. 10) (ref. 29) . Thus, summarizing problems discussed above it should be said that there exists a great number of different types of LC phases and mesophases in polymers in comparison with low molar mass compounds. Today there are no corresponding terms to identify all ordered systems observed, including more or less smectogenic nematics and "unusual" cholesterics. There exist no real limits for the macromolecular design of mesogenic polymers based on the great variety of mesogenic groups and nonmesogenic fragments.
